Changes in magnesium content and subcellular distribution during retinoic acid-induced differentiation of HL60 cells.
Magnesium (Mg) is required for cellular proliferation; however, the differences in subcellular regulation of Mg between proliferating and differentiated cells has not been determined. We used electron probe microanalysis (EPMA) to investigate the subcellular distribution of Mg in HL60 cells (a promyelocytic leukemia cell line) before and after retinoic acid (RA)-induced differentiation. Most intracellular Mg is bound to ATP and the Mg-ATP complex regulates several metabolic enzymes. We also compared alterations in Mg content following differentiation with the changes in ATP and ADP levels. Using atomic absorption spectrophotometry, we observed a significant decrease (-20%) in cellular Mg content in RA-differentiated HL60 cells. To investigate which intracellular compartments were involved in these changes, we analyzed subcellular elemental composition in freeze-dried cryosections of rapidly frozen undifferentiated and differentiated HL60 cells by EPMA. Following differentiation of HL60 cells, we observed an 18% decrease in Mg content in both the cytoplasm (regions of the cell excluding mitochondria and nuclei) and mitochondria. There was also a significant (40%) decrease in cytoplasmic Ca content after RA-induced differentiation. Nuclear Mg concentration was not significantly different between differentiated and undifferentiated HL60 cells, although differentiation was accompanied by a 30% decrease in the nuclear K/Na ratio. After differentiation, cellular ATP and ADP content decreased by 31 and 40%, respectively. We conclude that during exit from the cell cycle, Mg redistributes within cells and that the decrease in cytoplasmic and mitochondrial Mg is accompanied by a decrease in ATP and ADP content.